In 1994, South Africa adopted the Reconstruction and Development Programme (RDP) and emphasised the delivery of services to meet basic needs. Since then, great strides have been made to redress past social inequalities. However, analysis of these successes have been limited to national or provincial aggregates, when much of the responsibility for meeting the RDP commitment lies at the local government level. The need for closer investigation of basic service delivery is clear from continuing protests over poor service delivery. This paper aims to shed more light on delivery at a local level by using data from the 2001 Census and the 2007 Community Survey. The analysis involves the construction of a service delivery index for each municipality and analysis of variance to explain the changes in service delivery over the period 2001 to 2007. The results show that improved service provision may require further urbanisation and densi…cation. Also, local economic growth in itself may not be important, but it would contribute to the ability to pay for services, thereby aiding delivery.
Introduction
In 1994, government adopted the Reconstruction and Development Programme (RDP) as its socioeconomic policy framework and spelt out key pillars of delivery, including meeting basic needs and developing human resources. Subsequently, macroeconomic policy frameworks such as Growth, Employment and Redistribution (GEAR) (1996) There were also substantial improvements in access to refuse removal and sanitation services (StatsSA, 2007:6) . However, evidence of government's successes in meeting basic needs is often presented only in the form of provincial and national aggregates, while much of the responsibility for meeting the RDP commitment actually lies at the local government level.
This paper addresses the problem of limited analysis of the delivery of basic services at municipal level. The current literature consists of two broad strands of research: spatially aggregated analysis School of Economics, School of Communication Studies and School of Economics respectively, North-West University. Potchefstroom Campus. Contact author: Waldo.krugell@nwu.ac.za y The authors would like to thank an anonymous Economic Research Southern Africa (ERSA) referee whose comments greatly improved the paper. All errors and omissions remain our own.
Literature overview
Earlier analyses of how the South African government has been able to deliver basic services and meet the RDP commitment have followed a number of approaches. The aim of the literature overview is to show how this paper's spatially disaggregated focus on service delivery at municipal level …ts into the current body of knowledge.
The …rst approach found in the literature is that of studies that have used national level databases to examine development indicators. Hirschowitz and Orkin (1997) used data from the 1994 October Household Survey (OHS) and analysed living conditions according to race, gender, urbanisation and employment. They found stark contrasts between di¤erent groups at the national level. Africans, who constitute 76 per cent of the population, were more likely to be a¤ected by inequality and relative deprivation. Africans were found to be more likely than other population groups to live in shacks in urban areas and in traditional dwellings in non-urban areas, and to have less access to domestic infrastructure such as water, sanitation and electricity. Budlender (1999) examined access to basic services across ten deciles of households de…ned on the basis of income. She used the 1995 OHS and Income and Expenditure Survey (IES) and found that access to household services is closely correlated with income. For example, in the bottom decile, 18 per cent of households relied on water sources that are situated more than a kilometre from their dwelling; in the top three deciles, this was the case for less than one percent of households (Budlender, 1999:205) . Her conclusion was that a household that has poor access to basic services will enjoy lower levels of well-being and have fewer opportunities to earn income (ibid :218). In a similar fashion, Møller and Devey (2003) used the October Household Surveys of 1995 and 1998 to examine trends in living conditions and satisfaction among poorer, older South Africans. They found that access to services is strongly correlated with income, but that over the period 1995 to 1998, poorer and older households did record gains in access to clean water, electricity and home ownership (ibid :468). Ngwane et al. (2003) examined deprivation in terms of basic needs by comparing the progress in service delivery at the provincial level between 1995 and 1999, using the October Household Surveys. They found that nationally, the lack of formal housing seemed to be on the increase, while the proportion of households deprived of safe water was unchanged over the period (ibid : 556). The analysis highlighted disparities between rural and urban areas in South Africa. An example is the di¤erences in the use of electricity as an energy source for heating: in 1999, approximately 77 per cent of households in urban areas were using electricity, compared to 16 per cent in rural areas (ibid :560). The comparisons of provincial progress also showed the more rural provinces to be at a disadvantage, for example, a relatively high proportion of households in the Eastern Cape and Limpopo Province still did not have any toilet facilities. Le Roux Booysen (2003) examined the progress that the provinces had made in delivering the RDP, through the use of reconstruction and development indices. The analysis employed data from surveys by the Development Bank of Southern Africa, the Advertising Research Foundation, the Institute of Race Relations, the Health Systems Trust, the Election Task Group, the South African Policy Service and the 1996 Census. He found that provinces that are more urbanised have advantages over the more rural provinces in the delivery of infrastructure, the facilitation of demographic transition and the improvement of standards in secondary education (Le Roux Booysen, 2003:42) .
The most recent analysis in this …rst category is that of Leibbrandt et al. (2006) ; the study examines patterns of access poverty and inequality with a comparison of 1996 and 2001 Census data. They …nd that in both 1996 and 2001, almost two thirds of households occupied formal dwellings. In the inter-censal period, the proportion of Africans in formal dwellings increased from 53 per cent to 60 per cent. The proportion of households in formal dwellings increased in all provinces, especially in Limpopo. As regards other basic services, Leibbrandt et al.'s (2006) results show improvements in access to water, electricity, sanitation and refuse removal, speci…cally for the Black population and across all provinces.
It is clear that the literature paints the familiar South African picture of disparities in access to basic services and improvements since 1994. However, in all of the above cases, the level of geographical disaggregation was limited to studies of the urban-rural divide or comparisons of provinces. The analyses did not allow for further distinctions of the performance of local governments in meeting the basic needs of their communities.
For a more local perspective, a second approach in the literature comes from speci…c surveys of so-called quality of place. An example is the Human Sciences Research Council survey of 5700 South Africans'perceptions of service delivery in 1995 (Møller & Jackson, 1997) . Within this line of work, it is also possible to distinguish between urban and rural settings. With speci…c focus on cities, Møller (2001) reported on the quality of life in the Durban metropolitan area. She found that background factors, such as access to formal housing and access to services, accounted for only 10 per cent of the variance in life satisfaction. However, general neighbourhood satisfaction 1 , along with the background factors, explained 33 per cent of variance in life satisfaction (ibid :233-234). In a more rural setting, Sotshongaye and Møller (2000) examined self-assessed development needs among rural women in Ndwedwe in KwaZulu-Natal. The women, from the better-serviced Mavela ward, cited piped water and electricity in the home as important development needs. In the more remote Cibane ward, the women indicated that more basic needs such as safe water, housing and access to roads were priorities (ibid :117).
Finally, the third approach in the literature is one that examines cases where poor service delivery has led to protests and unrest. The Centre for Development Support at Free State University has published four case studies of delivery failures and protests in Phumelela, Khutsong, Phomolong and Nelson Mandela Bay municipalities (see Botes et al., 2007) . They found that de…cient service delivery has been caused by poor governance, individual political struggles within local government, a lack of communication, an ine¤ective client interface, ine¢ cient management and issues of a¤ordability and unfunded mandates.
In summary, national level databases show improvements in basic service delivery in accordance with the RDP commitment made in 1994. Interesting variations between communities may, however, be hidden by the level of aggregation, and earlier studies typically show that the rural areas lag behind. Closer inspection of service delivery at local level is required. Similarly, the households with access to ‡ush toilets and refuse removal also increased. The proportion of households that live in brick dwellings increased substantially. One should, however, keep in mind that improvements in mean access are only part of the story. Table  1 shows that, except for the cases of the use of electricity for lighting and access to brick housing, the standard deviation of access to basic services between places increased.
This widening of the distribution of access to services across municipalities raises the question of which places are forging ahead and which places are falling behind? Further analyses per type of service would, however, be cumbersome and this paper therefore proposes the construction of a basic service delivery index per local municipality as an aggregate measure of service delivery.
The construction of a compound indicator of service delivery per municipality draws on the notion that delivery in aggregate is a construct that cannot be directly measured, but analysis can identify groups of variables that measure the construct. The focus is on the level of local municipality, of which there are 231. This excludes six metropolitan municipalities and twenty district municipalities, which are outliers likely to bias the results of later analysis. The metropolitan municipalities are excluded for their population size and diversity of access to services. Cities such as Johannesburg and Cape Town are populous and urbanised, but aggregation of data at the metropolitan level does not allow one to distinguish between some of the best and the worst in service delivery that the country has to o¤er in formal and informal settlements. The district municipalities are excluded for their lack of population size and diversity of service delivery. These municipalities cover large, sparsely populated rural areas with limited delivery of basic services. Both the Census and Community Survey data are presented in accordance with 2005 boundaries.
The method for constructing the index is principle component analysis. This approach helps to screen the data, extract the factors, determine the communality and calculate the factor scores. The factor scores are then used for further analysis.
The analysis was done with 2001 Census data and 2007 Community Survey data for the 231 local municipalities described above. The …rst step was to screen the data using a correlation matrix. The analysis requires measures that correlate fairly well, but not perfectly. When all the variables listed above were used, the correlation matrix showed high correlations between using electricity for cooking and using electricity for heating both in 2001 (r = .983) and in 2006 (r = .927). Consequently, the heating variable was dropped from further analysis.
The second step in the analysis is to determine whether principle component analysis is appropriate. Table 2 presents the test statistics for KMO (Kaiser-Meyer-Olkin measure of sampling adequacy) and Bartlett's test for sphericity. KMO is a measure of sampling adequacy and represents the ratio of the squared correlation between variables to the squared partial correlation between variables. The statistic ranges between 0 and 1. A value close to 1 indicates that patterns of correlations are relatively compact and principle component analysis should yield distinct and reliable factors (Field, 2005) . Here, the KMO statistic is .805 in 2001 and .820 in 2007. Additional analysis of the anti-image correlation matrix shows the diagonal elements to be greater than .05 and the o¤-diagonal elements to be small. Thus principle component analysis is appropriate for this data.
[Insert table 2 approximately here]
Bartlett's measure tests the null hypothesis that the original correlation matrix is an identity matrix (ibid ). The test is signi…cant, which means that the R-matrix is not an identity matrix and there are relationships between the variables that can be included in the analysis. Again, the conclusion is that principle component analysis is appropriate.
The extraction of the factors identi…ed a single factor with an eigen value greater than one. The factor explains 77 per cent of the variance of the service delivery construct in 2001 and 72 per cent in 2007. Table 3 presents the communalities after extraction.
[Insert table 3 approximately here]
The communalities represent the amount of variance in each variable that can be explained by the factor that has been retained. Finally, the component matrix shows the factor loadings for the single factor identi…ed through the principle component analysis.
[
. This may be ascribed to the improved delivery of housing that is unrelated to the delivery of other basic services 2 . Based on the analysis above, the …nal step was to calculate factor scores. The factor score is a composite score of the service delivery indicators for each of the local municipalities. In this case, the Anderson-Rubin method was used to calculate the factor scores. These scores are uncorrelated and have a mean of zero and standard deviation of one. The factors scores constitute the basic services delivery index. Positive index values indicate better aggregate service delivery above the national average. The following section presents the index results and rankings of municipalities. Using the rankings in table A1, it is possible to present more detailed pro…les of each of the municipalities that provided below average or above average access to basic services in 2001 and 2007. However, of more general interest would be to examine the di¤erences in the characteristics of those places that provided above and below average delivery and those that improved delivery.
Analysis of the basic services delivery index
The characteristics of places would include the environment in which the services are delivered. This draws on Brown and Jackson's (1990) microeconomic model whereby increases in public expenditure are explained by taking into account the factors that in ‡uence the demand for and the costs of public goods and services. The in ‡uences on demand include the tastes and incomes of the median voter and the costs are in ‡uenced by the size and density of the population. At a sub-national level, available measures of the service environment include the initial values of population density, gross domestic product (GDP) per capita, the unemployment rate and the percentage of people living on less than $2 per day. These variables are calculated from the 2001 Census and sourced from Global Insight's Regional Economic Explorer database. The hypothesis is that municipalities with higher population densities and greater GDP per capita should be able to provide better access to services. Those with higher levels of unemployment and more people in poverty are more likely to face greater backlogs in service delivery.
One also has to keep in mind that the environment in which basic services are delivered may have changed over the period. To measure changes in the service environment, the growth of the number of households and the economic growth rate can be used. These measures are not obtained from primary data, but are obtained from the Regional Economic Explorer database. Di¤erent sources of sub-national economic information from Statistics South Africa's Census, government departments, development agencies and Regional Services Councils are compiled for these estimates (see www.globalinsight.co.za). Here the expectation is ambiguous: increases in population may reduce the level of service provision, but it may also be that improved service delivery attracts migrants. Increased population density should favour improvements in delivery. Economic growth would aid the local community's ability to pay for services and consequently raise the level of service provision. Table 5 presents simple one-way ANOVA contrast tests of the di¤erences in these characteristics between the municipalities that provided above average and below average service delivery.
[ Insert table 5 approximately here] Table 5 shows that there are signi…cant di¤erences between municipalities that were able to supply above average basic services and those that supplied below average services. The places that delivered above average services had signi…cantly higher levels of GDP per capita in 2001, signi…cantly lower unemployment rates and signi…cantly fewer people in poverty. They also experienced signi…cantly faster growth in the number of households over the period 2001 to 2007. In terms of population density and economic growth, the above and below average performers did not di¤er signi…cantly.
It is also possible to narrow the focus to the places that were able to improve service delivery over the period 2001 to 2007. In all, there were only 15 such municipalities according to the basic services delivery index and this precludes more formal analysis. A description of the municipalities and their characteristics may help to shed light on the improvements in delivery shown by the index. Table 6 presents the municipalities and information about the characteristics discussed above.
[Insert table 6 approximately here]
Unfortunately the picture that emerges is not clear. Most of the municipalities that were able to improve service delivery from below average to above average did not have high population densities. Except for Moretele and Madibeng, they all had population densities below the national average. Most of the places experienced some increase in population density over the period, but not by much. Generally, the places that were able to improve delivery have GDP per capita far below the national average. In most of the municipalities, GDP per capita increased over the period that they were able to improve service delivery. The Sunday's River Valley, Mookgopong, Modimolle, Madibeng, Mose Kotane and the Mamusa municipality show substantial increases. Unemployment statistics show that in 12 of the 15 places, unemployment was lower than the national average across all municipalities. In most places unemployment remained stable or increased slightly over the period. The poverty indicator also presents mixed evidence. In 7 of the 15 places, the percentage of people living on less than $2 per day was more than the national average and in 8 places it was less than the national average. In summary, it is not clear at all that initial conditions favoured improvements in service delivery. Much the same can be said about the indicators of the service environment. Along with measures of the service environment, improved service delivery may also be explained by the capability of local government to supply basic services. Measures of this capability may include the ratio of vacant positions to total budgeted sta¤, capital spending as a proportion of the total budget, as well as the ratio of grant income to rates income. The data are sourced from the National Treasury, but unfortunately the latest available data are for the 2005/06 …nancial year. The hypothesis is that local municipalities with fewer vacant positions, with a greater share of capital spending in total spending and with more rates income relative to grants income will have the ability to improve basic service delivery. Table 7 shows the municipalities and the available indictors of the ability to supply services.
[Insert table 7 approximately here]
Again, the picture that emerges is one of disparities. The vacancy ration ranges from 5 per cent in Setsoto to 43 per cent in Modimolle. Capital spending as a portion of total spending is quite low in the Sunday's River Valley and Setsoto municipalities but generally high in the cases of Moretele, Moses Kotane, Nketoana and Mookgopong. The ratio of grants income to rates income also does not provide a clear picture. Madibeng has the lowest ratio of 0.3 and Tswelopele lies at 0.5. In general, income from grants by far exceeds the income from rates. Finally, only one of the municipalities that were able to improve the delivery of basic services from below average to above average was part of national government's Project Consolidate which aims to build local capacity and improve delivery.
Conclusions and recommendations
This paper set out to analyse the progress made in the delivery of basic services across local municipalities in South Africa. This involved the construction of a service delivery index for each municipality and analysis of variance to explain the changes in service delivery over the period 2001 to 2007. The results show that the mean access to basic services showed a marked improvement, but that the variation of access to basic services between places, increased. This raised the questions of which places are forging ahead and what are the predictors of improved service delivery?
The construction of a basic service delivery index showed a strong positive relationship between the levels of service delivery in 2001 and 2007. The index identi…ed the places that provided below average access to basic services in 2001 and 2007, those that provided above average access to basic services in 2001 and 2007, and those that were able to improve delivery over the period. Analysis of variance showed that the places that delivered above average services had signi…cantly higher levels of GDP per capita in 2001, signi…cantly lower unemployment rates and signi…cantly fewer people in poverty. The description of the 15 places that were able to improve delivery did not provide conclusive results and other place-speci…c characteristics may be at work.
There are three main conclusions. The …rst conclusion is that urbanisation and densi…cation may be required to improve the provision of capital-intensive, networked services. The second conclusion is that local economic growth in itself may not be important, but it would contribute to the ability to pay for services. The third conclusion is that the measures of the quality of local institutions have to be further improved. It may be that the variables used do not measure this construct of capacity to deliver. The data are also a source of concern: a single observation per municipality in the middle of the period under analysis leaves much to be desired. Future research into this topic may take two directions: …rstly, improvements in the sharpness of the tools at the level of all municipalities, with more measures and more observations across time; secondly, case studies of the successes and failures of delivery, conducting surveys and analyses of community pro…les. .000 .000 
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